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ABSTRACT: 

PURPOSE: To pack articles with irregular outer shape in a box 
assuredly. 

CONSTITUTION: An insertion space S for one lateral row of articles 
A is opened under a shutter 2 by a lower part 3a of a vertical guide 
3 and a leading end vertical part 4a of an L shaped guide 4, which 
are inserted in a box B by the descent of the vertical guide 3 and L 
shaped guide 4. Then, the shutter 2 is opened downward, and the 
articles A. . . of one lateral row on said shutter 2 are lowered and 
packed in the box B. Then, the shutter 2 is closed, and the next 
articles A. . . are aligned in a lateral row on the shutter 2 by an 
aligning mechanism 1, and at the same time, the L shaped guide 4 is 
raised, and the leading end vertical part 4a is pulled out from the 
inside of the box B. Then, the box B is moved in the front and rear, 
longitudinal direction by a space for one lateral row of the article 
A, by an intermittent transfer mechanism 5, and then, an insertion 
space S for one lateral row of the articles A is opened next to the 
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already packed lateral row of the articles A... under the shutter 2, 
by lowering the L shaped guide 4. By opening the shutter 2, packing 
of one lateral row of the articles A. . . is repeated orderly as 
mentioned above. 
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Claims 

1. A type of box packer characterized by the following facts: on the downstream side of 
an aligning mechanism that set objects as a row in the left/right lateral direction, a shutter that is 
in contact with the bottom surface of said objects aligned as a lateral row and carries them is set 
such that it can be opened/closed freely in the up/down direction; a vertical guide in contact with 
the side surface of the objects on the shutter is set such that it can make free reciprocal 
movement in the up/down direction; as it moves downward, the lower portion of the vertical 
guide is inserted into the opening on the upper surface of the box; an L-shaped guide is set below 
said shutter such that is can make free reciprocal movement in the up/down direction; when it 
moves downward, the tip voltage portion is inserted into the opening on the upper surface of the 
box, and at the same time, an intermittent transfer mechanism is set, and it is engaged to the box 
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and moves intermittently for each lateral row of the objects in the back-and-forth longitudinal 
direction perpendicular to the lateral alignment direction of the objects. 

2. The box packer described in Claim 1 characterized by the following facts: the lower 
portion and intermediate portion of the vertical guide and the tip vertical portion of the L-shaped 
guide are formed in comb shape, and they function with each other in a freely movable way in 
the up/down direction and back-and-forth direction. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to a type of box packer that can pack a prescribed number 
of objects in aligned shape in cardboard boxes or other boxes. 

[0002] 
Prior art 

In the prior art, for the box packer of this type, for example, an industrial robot or the like 
is used to suck on the object, or a mechanical chuck is used to hold the object, and the object is 
put into the box through its opened upper side. As another scheme, after a prescribed number of 
objects are set in aligned shape and are stacked, the stack is transferred in the horizontal direction 
into a box through its opening opened sideway. 

[0003] 

Problems to be solved by the invention 

However, for the aforementioned box packers of the prior art, there are some problems. 
For the former, as the objects are held one by one and moved into the box, the operation time 
becomes longer, and the operation efficiency becomes poor. In order to increase the operation 
efficiency, plural robots or other holding devices should be set in interlocked operation. As a 
result the cost rises, and a large space is needed. This is undesirable. 

[0004] 

In addition, for the former, if the objects are bags of powder, grains, chips and other 
fluidic substances, or gas, air or the like is filled in the bags, the outer shape is instable and 
undefined, sucking attachment and chucking cannot be performed with a high reliability, and the 
object may fall down while being held up and transferred. This is undesirable. On the other hand, 
for the latter case, it is necessary to stack the objects beforehand, so that the objects must have a 
prescribed neat shape. If the outer shape of the objects is undefined as aforementioned, the stack 
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may collapse, and the entirety of the objects cannot be packed smoothly into the boxes. This is 
undesirable. 

[0005] 

The purpose of the present invention is to solve the aforementioned problems of the prior 
art by providing a type of box packer characterized by the fact that it can pack objects with 
undefined outer shapes with a high reliability, and the objects in the box can be kept in the 
prescribed shape during the box packing operation. 

[0006] 

Means to solve the problems 

In order to solve the aforementioned problems, the present invention provides a type of 
box packer characterized by the following facts: on the downstream side of an aligning 
mechanism that arranges objects as a row in the left/right lateral direction, a shutter that is in 
contact with the bottom surface of said objects aligned as a lateral row and carries them is set 
such that it can be opened/closed freely in the up/down direction; a vertical guide in contact with 
the side surface of the objects on the shutter is set such that it can make free reciprocal 
movement in the up/down direction; as it moves downward, the lower portion of the vertical 
guide is inserted into the opening on the upper surface of the box; an L-shaped guide is set below 
said shutter such that is can make free reciprocal movement in the up/down direction; when it 
moves downward, the tip voltage portion is inserted into the opening on the upper surface of the 
box, and at the same time, an intermittent transfer mechanism is set, and it is engaged to the box 
and moves intermittently for each lateral row of the objects in the back-and-forth longitudinal 
direction perpendicular to the lateral alignment direction of the objects. 

[0007] 

Also, the following scheme is preferred: the lower portion and intermediate portion of the 
vertical guide and the tip vertical portion of the L-shaped guide are formed in comb shape, and 
they function with each other in a freely movable way in the up/down direction and 
back-and-forth direction. 

[0008] 
Operation 

According to the present invention with the aforementioned constitution, as the vertical 
guide and L-shaped guide move downward, by means of the lower portion of the vertical guide 
inserted into the box and the tip vertical portion of the L-shaped guide, below the shutter, the 
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insertion space of the lateral row of objects is opened; then, as the shutter is driven to open 
downward, the lateral row of objects on the shutter are lowered and packed in the box. Then, the 
shutter is driven to close, and by means of the aligning mechanism, the next lateral row of 
objects are set. At the same time, as the L-shaped guide is driven to move upward, the vertical tip 
portion is pulled out from the box. Then, by means of the intermittent transporting mechanism, 
the box is driven to move in the back-and-forth longitudinal direction by a distance 
corresponding to the lateral row of objects. Then, the L-shaped guide is driven to move 
downward, and the insertion space of the lateral row of objects below the shutter is opened 
adjacent to the lateral row of objects that have been packed. As the shutter is driven to open, as 
explained above, packing of the lateral row of objects is performed repeatedly and sequentially. 

[0009] 

Then, after the lateral row of objects are packed in the box, and the L-shaped guide is 
driven to move upward, the L-shaped guide is driven to move in the back-and-forth longitudinal 
direction, so that the vertical tip portion and the intermediate portion of the vertical guide are fit 
to each other. Then, the L-shaped guide is driven to move downward, and both the box and the 
L-shaped guide are driven to move longitudinally in the direction opposite to said longitudinal 
movement, and the insertion space is opened on the lower side of the shutter. As a result, the 
packed lateral row of objects are always held in the back-and-forth longitudinal direction, and 
are pressed and held. 

[0010] 

Application example 

In the following, the present invention will be explained in more detail with reference to 
an application example illustrated with figures. As shown in Figures 1 and 2, in this application 
example, objects A as non-self-supporting bags containing substances are transferred lying on 
transporting conveyer C and are transported at a prescribed interval. By means of aligning 
mechanism (1) set on the downstream side, plurality (say, four) of objects A are erected and 
aligned in the left/right lateral direction to form a row that is fed onto shutter (2). At the same 
time, plural rows, say, 3 rows, of said aligned objects A. . . set as rows in the left/right lateral 
direction are packed in box B with opened upper side. 

[0011] 

Said aligning mechanism (1) is composed of distributing part (la) that distributes four 
objects A transported out from said transporting conveyer C in the back-and-forth longitudinal 
direction, and erecting part (lb) that rotates the distributed objects A to erect them. For example, 
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as shown in Figure 2, said distributing part (la) is made of a distributing device with the 
conventional structure. It transports objects A sequentially transported out from transporting 
conveyer C in the longitudinal direction while it divides objects A in the left/right lateral 
direction each with the left/right width dimension of object A. The row of objects A are then fed 
to erecting part (lb). For example, as shown in Figure 1, erecting part (lb) is composed of an 
inclined conveyor, slope plate, etc. Objects A carried out from distributing part (la) in lying 
posture are gradually inverted and erected on shutter (2) along with said movement in the 
longitudinal direction. 



[0012] 

For shutter (2), open/close plate (2a) is set below the downstream end of said erecting 
part (lb), and it is set in contact with bottom surface Al of each object A erected on it, and at the 
same time, for example, opening/closing driving part (2b) is set connected to the base end of 
open/close plate (2a), and open/close plate (2a) is supported in free rotatable way in the 
upper/lower direction. Said opening/closing driving part (2b) is controlled to operate using the 
control part, and in the initial state, open/close plate (2a) is driven to move to close in the 
horizontal posture to standby. A lateral row of objects A prepared by aligning mechanism (1) are 
carried on open/close plate (2a). Also, when insertion space S is opened corresponding to a 
lateral row of objects A right below open/close plate (2a) by means of lower portion (3a) of 
vertical guide (3) and vertical tip portion (4a) of L-shaped guide (4), open/close plate (2a) is 
driven to move to open downward. Then, objects A. . . on open/close plate (2a) are lowered, and 
then open/close plate (2a) is driven to move to close to reset the initial state. 

[0013] 

Said vertical guide (3) is a thin sheet having a vertical dimension from inner bottom 
surface (B2) of box B set below said shutter (2) to erecting part (lb) of aligning mechanism (1). 
At least the left/right width dimension of lower portion (3a) is formed a little shorter than the 
inside dimension in left/right direction of box B, and at the same time, the rear surface of 
intermediate portion (3b) or upper portion (3c) is in contact with the front side surface of the 
lateral row of objects A carried on shutter (2), and on the front surface of upper portion (3c), 
upper/lower driving part (3d) of the air cylinder is connected, and it is supported in a freely 
reciprocal movable way in the up/down direction. This up/down driving part (3d) has its 
operation controlled by a control part. In the initial state, vertical guide (3) is driven to move 
upward, so that its lower end (3e) leaves upper opening (Bl) of box B and goes upward, and, at 
the same time, intermediate part (3b) is in contact with objects A. . . on shutter (2) and in standby 
state. When box B is driven to move by intermittent transporting mechanism (5) to be explained 



later to right beneath shutter (2) and stopped there, vertical guide (3) is driven to move 
downward and its lower portion (3a) is inserted into box B. However, lower end (3e) does not 
make contact with inner bottom surface (B2) of box B. In addition, upper portion (3c) makes 
contact with objects A. . . on shutter (2), and then, the front surface of lower portion (3a) makes 
contact with front inner surface (B3), so that the last lateral row of objects A. . . are packed in the 
box. Then, vertical guide (3) is driven to move upward to return to the initial state. In addition, in 
lower portion (3a) and intermediate portion (3b) of vertical guide (3), ribbon-shaped space (3f) 
with a left/right width dimension shorter than that of the object is formed in comb shape laterally 
until plural lower ends (3e) each facing the central portion in the left/right direction of each of 
objects A. . . carried on shutter (2) as a lateral row. 

[0014] 

In order to form L-shaped guide (4), the tip of horizontal base plate (4b) is bent 
downward, or a fixed thin-sheet shaped vertical tip part (4a) is set. The left/right width 
dimension of vertical tip part (4a) is formed shorter than the left/right inside dimension of box B, 
and, at the same time, its up/down dimension is formed longer than the height dimension of box 
B from inner bottom surface (B2) to upper opening (Bl). On the base end of horizontal base 
plate (4b), for example, an air cylinder or another up/down driving part (4c) and back- and- forth 
driving part (4d) are set and connected, and vertical tip part (4a) is supported so that it can move 
freely in the up/down direction and back-and-forth longitudinal distribution. In addition, vertical 
tip part (4a) is set facing ribbon-shaped spaces (3f). . . of lower portion (3a) of vertical guide (3), 
and ribbon-shaped pieces (4e). . . that are inserted such that they can move freely in the up/down 
direction and back-and-forth longitudinal direction are formed in comb shape and are set as 
protrusion until lower end (4f). 



[0015] 

Said up/down driving part (4c) and back-and-forth driving part (4d) of L-shaped guide 
(4) are controlled by the control part to perform operation. In the initial state, vertical tip part 
(4a) is driven to move upward, and its lower end (4f) is driven to move upward to leave upper 
opening (Bl). At the same time, ribbon-shaped pieces (4e). . . are inserted into ribbon-shaped 
space (3f) of lower portion (3a) and intermediate portion (3b) of vertical guide (3), so that the 
two parts fit each other. The rear surface of ribbon-shaped pieces (4e). . . is positioned a little in 
front of the rear surface of lower portion (3a) or intermediate portion (3b) of vertical guide (3), or 
it is positioned on the same plane as standby. When vertical guide (3) moves downward, and 
after L-shaped guide (4) moves forward in the down state of vertical guide (3), vertical tip part 
(4a) is driven to move downward and is inserted in box B. Then, vertical tip part (4a) is driven to 
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move backward, and, between its front surface and the rear surface of lower portion (3a) of 
vertical guide (3), a space corresponding to a lateral row of objects A. . that is, corresponding to 
the back-and-forth width dimension of object A, is opened as insertion space S. Then, while 
shutter (2) is driven to close, it is driven to move forward to return to the initial state. 

[0016] 

For example, as shown in Figure 1, intermittent transporting mechanism (5) is made of 
intermittent feeding conveyor set laterally in the back-and-forth longitudinal direction throughout 
below shutter (2) from the box feeding position. Said driving part (5a) is controlled by the 
control part to perform operation, and, at the box feeding position, box B with opened upper side 
is carried on transporting surface (5b) in a non-movable way. As a result, transporting surface 
(5b) is driven to move backward, so that rear inner surface (B4) of box B becomes parallel to the 
extending surface of lower portion (3a) of vertical guide (3). It is stopped when the spacing 
between the two surfaces becomes in agreement with the back-and-forth width dimension of 
object A. Then, each time when vertical tip part (4a) of L-shaped guide (4) is driven to move 
backward, at nearly the same time, it is driven to move intermittently by a distance 
corresponding to a lateral row of objects A, that is, the back-and-forth width dimension of object 
A. Then, vertical guide (3) is driven to move upward, and transporting surface (5b) is driven to 
move forward, so that box B is returned to the box feeding position. 

[0017] 

Also, as shown in Figure 1, above said shutter (2), pusher (6) is set such that it can make 
reciprocal up/down movement as shown in Figure 1. Its driving part (6b) is controlled by the 
control part. In the initial state, pressing surface (6a) is set above lateral row of objects A. . . 
carried on shutter (2) in standby state. Then, at nearly the same time as shutter (2) is driven to 
open, pressing surface (6a) is driven to move downward so that lowering of objects A. . . is 
performed smoothly. Then, while shutter (2) is driven to close, pressing surface (6a) is driven to 
move upward to return to the initial state. 

[0018] 

In addition, as shown in Figure 3, on the left/right sides of shutter (2), side guides (7), (7) 
are erected facing each other. They are in sliding contact with the left/right end surfaces of lateral 
row of objects A. . .. carried on shutter (2) so as to guide the objects in the up/down direction, 
while positioning them in the left/right lateral direction. As needed, the upper end of one side 
guide (7) is set lower, and compressing pusher (8) is set such that it can move freely in the 
left/right lateral direction. Right after a lateral row of objects A. . . are fed from erecting part (lb) 
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of aligning mechanism (1) onto shutter (2), compressing pusher (8) is driven to move to 
protrude. As a result, said lateral row of objects A. . . are compressed in the left/right lateral 
direction so as to enter the space between side guides (7), (7). In the figure, (9) represents a 
fixing guide in contact with the rear side surface of lateral row of objects A. . . carried on shutter 

(2) . 

[0019] 

In the following, an explanation will be given regarding the operation of the 
aforementioned box packer. First, as shown in Figure 4, objects A are set as a lateral row on 
shutter (2) by aligning mechanism (1), while they are erected and fed. At the same time, by 
means of intermittent transporting mechanism (5), box B is fed from the box feeding position to 
below shutter (2). As feeding of box B is stopped, as shown in Figure 5, vertical guide (3) and 
L-shaped guide (4) are both driven to move downward, and lower portion (3a) of vertical guide 

(3) and vertical tip part (4a) are inserted into box B. Then, as shown in Figure 6, L-shaped guide 

(4) is driven to move backward, and insertion space S corresponding to a lateral row of objects A 
is opened right below shutter (2) between the front surface of vertical tip part (4a) and the rear 
surface of lower portion (3a) of vertical guide (3). 

[0020] 

Right after that, as shown in Figure 7, shutter (2) is driven to open, and said lateral row of 
objects A. . . carried on it are lowered without breaking the aligned neat state, and they are 
packed into said insertion space S. After end of said packing operation, as shown in Figure 8, 
L-shaped guide (4) is driven to move upward, and its vertical tip part (4a) is pulled out from box 
B. 

[0021] 

Then, as shown in Figure 9, L-shaped guide (4) is driven to move forward, and its 
vertical tip part (4a) is fit to intermediate portion (3b) of vertical guide (3), and the rear surface 
of vertical tip part (4a) becomes a littler behind or flushed with the rear surface of intermediate 
portion (3b). Then, as shown in Figure 10, L-shaped guide (4) is driven to move downward, and 
its vertical tip part (4a) is inserted again into box B. 

[0022] 

Then, as shown in Figure 11, L-shaped guide (4) is driven to move backward, so that 
lateral row of objects A. . . that have been packed are held between the rear surface of tip vertical 
part (4a) and rear inner surface (B4) of box B, and at the same time, box B is driven to move 
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backward by a distance corresponding to lateral row of objects A, and insertion space S 
corresponding to a lateral row of objects A is opened right beneath shutter (2) between the front 
surface of vertical tip part (4a) and the rear surface of lower portion (3a) of vertical guide (3). 

[0023] 

Then, as shown in Figures 12-16, the same operation as that explained with reference to 
Figures 7-1 1 is repeated. Then, as shown in Figures 17-18, the final lateral row of objects A. . . 
are packed into box B, and then L-shaped guide (4) is driven to move upward. As a result, as 
shown in Figure 19, vertical guide (3) is driven to move upward, and box B that completed the 
packing operation is moved forward by intermittent transporting mechanism (5) to return to the 
box feeding position. Then, at the box feeding position, packed box B and empty box B are 
swapped, followed by repeating of said operation. 

[0024] 

Figures 21-36 illustrate another application example of the present invention. They 
illustrate the operation in which objects A as bags containing substances and allowing standing 
by themselves are transported at a prescribed interval from each other in lying posture on 
transporting conveyor C to aligning mechanism (1). Said lower portion (3a) of vertical guide (3) 
and tip vertical part (4a) of L-shaped guide (4) are formed in flat plate shape instead of the comb 
shape. In the initial state shown in Figure 21, and when L-shaped guide (4) is driven to move 
upward as shown in Figures 26 and 31, the front surface of tip vertical part (4a) is moved to as 
near the rear surface of vertical guide (3) as possible. Then, as shown in Figures 22, 27 and 32, 
while tip vertical part (4a) is near vertical guide (3), L-shaped guide (4) is driven to move 
downward, and as shown in Figures 23, 28 and 33, L-shaped guide (4) is driven to move 
backward, and insertion space S is opened below shutter (2). 

[0025] 

The operation in this application example is not limited to that shown in Figures 21-36. 
For example, one may adopt the following scheme: in the initial state shown in Figure 21, a 
spacing corresponding to a lateral row of objects is opened between the rear surface of vertical 
guide (3) and the front surface of tip vertical part (4a), and L-shaped guide (4) is driven to move 
downward. At the same time, from the state shown in Figures 25 and 36, L-shaped guide (4) 
does not move forward, and box B is driven to move backward by a distance corresponding a 
lateral row of objects A by intermittent transporting mechanism (5). Then, as L-shaped guide (4) 
is driven to move downward, the state becomes [as illustrated in] Figures 23, 28 and 33, and 
there is no need to move L-shaped guide (4) back/forth. 
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[0026] 

In addition, one may also adopt the following scheme: from the state shown in Figures 25 
and 29, box B is not driven to move backward, while L-shaped guide (4) is driven to move 
forward and downward, so that tip vertical part (4a) is held between the rear surface of vertical 
guide (3) and packed objects A. . ., L-shaped guide (4) and box B are driven to move backward at 
the same time. Also, said aligning mechanism (1) and intermittent transporting mechanism (5) 
are not limited to said scheme. For example, intermittent transporting mechanism (5) may have a 
pusher structure or the like. Any structure may be adopted as long as the same function can be 
realized. Also, in said application example, packed box B is driven to move forward by 
intermittent transporting mechanism (5) back to the box feeding position. However, the present 
invention is not limited to this scheme. For example, one may also adopt the following scheme: 
packed box B is exhausted by an exhausting pusher or the like to the left/right side. As a result, 
swapping of box B can be performed more easily. 

[0027] 

Effect of the invention 

The present invention with the aforementioned constitution has the following advantages. 

1 . By means of the lower portion of the vertical guide and the tip vertical portion of the 
L-shaped guide inserted into the box as the vertical guide and L-shaped guide are driven to move 
downward, an insertion space corresponding to a lateral row of objects of the objects is opened 
below the shutter. Then, the shutter is driven to open downward, so that the lateral row of objects 
on the shutter are lowered and packed in the box. Then, the shutter is driven to close. Then, by 
means of the aligning mechanism, the next lateral row of objects are assigned. At the same time, 
the L-shaped guide is driven to move upward, so that the tip vertical portion is pulled out from 
the box. Then, by means of the intermittent transporting mechanism, the box is driven to move in 
the back-and-forth longitudinal direction corresponding to the lateral row of objects. Then, the 
L-shaped guide is driven to move downward, and an insertion space corresponding to the lateral 
row of objects is opened below the shutter and adjacent to the packed lateral row of objects. As 
the shutter is driven to open, packing of said lateral row of objects is performed sequentially, and 
an objects with undefined outer shape can be packed in the box with a high reliability. As a 
result, compared with the prior art in which the objects are held up and moved into the box, the 
present invention has the advantage that even for the objects with undefined outer shape, the 
operation efficiency still can be increased and the cost can be reduced. Also, a wide space is not 
needed as the system of the present invention is compact. At the same time, compared with the 
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prior art in which the objects are stacked and then moved into box, with the present invention, it 
is possible to pack a prescribed number of objects with undefined outer shape easily in the box. 

[0028] 

2. After the lateral row of objects are packed in the box, the L-shaped guide is raised, and 
then, the L-shaped guide is driven to move in the back-and- forth direction, so that the tip vertical 
portion and the intermediate portion of the vertical guide are fit with each other. Then, the 
L-shaped guide is lowered, and both the box and the L-shaped guide are driven to move in the 
longitudinal direction opposite to said longitudinal movement, and an insertion space is opened 
beneath the shutter. As a result, the lateral row of objects that have been packed in the box are 
always held in the longitudinal direction and are kept in the compressed state. As a result, the 
objects in the box are kept in a prescribed shape during the box packing operation. As a result, 
even with objects that have an undefined outer shape and are prone to falling down, it is still 
possible to pack them smoothly in the box without falling down. As a result, even when the 
dimensions of the interior of the box are irregular, it is still possible to pack the objects in the box 
with a high reliability. 

Brief description of the figures 

Figure 1 is a longitudinal front view of the box packer in an application example of the 
present invention. It has the aligning mechanism partially cut and shown here. 

Figure 2 is an enlarged plane view of the box packer illustrating the overall aligning 
mechanism. 

Figure 3 is an enlarged left side view of said box packer. 

Figure 4 is a contracted longitudinally cut front view illustrating the operation process. 
Figure 5 is a contracted longitudinally cut front view illustrating the operation process. 
Figure 6 is a contracted longitudinally cut front view illustrating the operation process. 
Figure 7 is a contracted longitudinally cut front view illustrating the operation process; 
Figure 8 is a contracted longitudinally cut front view illustrating the operation process. 
Figure 9 is a contracted longitudinally cut front view illustrating the operation process. 
Figure 10 is a contracted longitudinally cut front view illustrating the operation process. 
Figure 1 1 is a contracted longitudinally cut front view illustrating the operation process. 
Figure 12 is a contracted longitudinally cut front view illustrating the operation process. 
Figure 13 is a contracted longitudinally cut front view illustrating the operation process. 
Figure 14 is a contracted longitudinally cut front view illustrating the operation process. 
Figure 15 is a contracted longitudinally cut front view illustrating the operation process. 
Figure 16 is a contracted longitudinally cut front view illustrating the operation process. 
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Figure 17 is a contracted longitudinally 
Figure 18 is a contracted longitudinally 
Figure 19 is a contracted longitudinally 
Figure 20 is a contracted longitudinally 
Figure 21 is a contracted longitudinally 
Figure 22 is a contracted longitudinally 
Figure 23 is a contracted longitudinally 
Figure 24 is a contracted longitudinally 
Figure 25 is a contracted longitudinally 
Figure 26 is a contracted longitudinally 
Figure 27 is a contracted longitudinally 
Figure 28 is a contracted longitudinally 
Figure 29 is a contracted longitudinally 
Figure 30 is a contracted longitudinally 
Figure 3 1 is a contracted longitudinally 
Figure 32 is a contracted longitudinally 
Figure 33 is a contracted longitudinally 
Figure 34 is a contracted longitudinally 
Figure 35 is a contracted longitudinally 
Figure 36 is a contracted longitudinally 

Brief description of the reference numbers 



A 


Object 


B 


Box 


Bl 


Upper opening 


2 


Shutter 


3 


Vertical guide 


3a 


Lower portion 


3b 


Intermediate portion 


4 


L-shaped guide 


4a 


Tip vertical part 


5 


Intermittent transporting mechanism 



cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the oneration nrocess 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 


cut 


front 


view 


illustrating the operation process. 




7a 

Figure 2 





Figure 5 




Figure 6 



Figure 7 



lit 

Figure 8 



3b 



Figure 9 



i — <* 

JET 

Figure 10 



Figure 1 1 




Figure 12 



16 



Figure 13 



3sJ 



Figure 14 



Figure 15 



Figure 16 





Figure 17 



,xor 

Figure 18 



nrYYn r . ■ 

Figure 19 




Figure 22 



i 



Figure 23 

A 

Figure 24 
Figure 25 



£0? 



Figure 26 







J 





Figure 27 
Figure 28 



lfc 



Figure 29 



Figure 30 



3- 



Figure 31 



Figure 32 



Figure 33 



A -fflr 



Figure 34 



20 



Figure 35 
Figure 36 



